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leeches heads does it, a decoction of yea>t, certain, preparations of
nucleic acid, and so forth. Such materials (breakdown products
of varying origin) cannot be considered as tie finite substances con-
cerned in a physiological process.
That dilute scrum and an extract of its proteins produce or hasten
clotting In shed blood is another undoubted tact, but the view that the
thrombin or fibrin-ferment Is the real agent In coagulation is knocked
on the head by another undoubted fact, and that is that injection of
thrombin preparations into the circulation never produces intravascular
clotting.
If we reject the thrombin theory with all its superstructures, what
is there to replace it ? As far as present research has gone, the facts
point to the change of ftbrinogcn into fibrin being not a chemical but
a physical change.
FIbrinogen belongs to the important class of substance known as
colloids; such substances are very prone to undergo very readily
changes In the size of the aggregates of which they are composed.
In gelatin dissolved in warm water the aggregates are small and
we have a solution (sol phase) ; when the solution cools the aggregates
are denser and we get a Jelly (gel phase). Applying this to blood
(and the problem is much the same in the related question of milk
curdling), Hekma was the first to suggest that fibrlnogen is a fibrin
sol and fibrin is the gel phase. Fibrin is first deposited as ultra-
microscopic particles (microns)., and their fine needle-like crystals
appear ; these by agglutinating together ultimately lead to the forma-
tion of typical fibrin threads.
In the case of gelatin^ temperature is the disturbing element. In
the case of blood clotting, temperature plays a minor role and, so far
as one can see, its effect on fbrinogen (as in many other proteins) is
the reverse of what obtains in gelatin. The main agent appears to be
a disturbance of surface conditions ; surface action and surface tension
must be disturbing factors in such a complex colloidal mixture as the
blood.
So long as the surface conditions remain normal, that is when the
blood is in living healthy blood-vessels, the blood remains fluid. If
these normal conditions are imitated, e.g. by enclosing the blood within
a piece of surviving blood-vessel or an isolated heart, clotting is also
much delayed. If the blood is received within an oiled vessel through
an oiled cannula, there is again delay because the imitation of the
normal surface conditions is more or less successful. Injury to the
vessel walls or contact with foreign objects upsets at once the normal
surface conditions^ and clotting commences. It appears probable that